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ABSTRACT

Background/Aims: The World Health Organization documents 16 recommendations/measures for adoption by national health
systems being a COVID-19 pandemic response stimulus package, various of which are applicable for long COVID-19.

Methods: A Pubmed literature review with search string; ((("SARS-CoV-2"[Mesh]) OR "COVID-19"[Mesh]) OR
"Coronavirus'[Mesh]) AND "Health Systems Plans"[Mesh] was performed, then a second search was performed; ("post-acute
COVID-19 syndrome" [Supplementary Concept]) AND "Telemedicine"[Majr].

Results: The first search retrieved fourteen publications, encompassing topics such as health systems during various pandemic
stages, the pandemic general response, how surgical emergencies were affected and travel recommencements, while one was
foreign and no abstracts were available for four. The second search retrieved twelve manuscripts. The main issues specifically
relating to future covid recovery included; assess and mitigate potential financial and physical barriers to accessing care, organise
and expand services, train, re-purpose, and mobilise professionals, review supply chains and stocks of essential medicines
and health technologies [including telehealth], organise and expand services, and ease logistical and operational barriers. The
manuscript that focused on travel recommencement mentioned 3 components: (i) risk stratification (ii) travel specifics (iii)
health insurance, and government policies at origin and destination countries. There was also a manuscript on the development
of a 7-week interdisciplinary team virtual rehabilitation course for post-COVID-19 syndrome with patient ratings at completion
showing significant improvement while another focused on covid-19 "long haulers" and neurological symptoms.

Conclusion: There was only a modest number of articles retrieved that focused on policy or literature pertaining specifically to
long-COVID-19 ailment presentation and/or health system requirements.
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accessible, at a cost that communities & countries can afford to
maintain [WHO]. There is a requirement for good governance,
a legal framework, systematic & organizational structure, staff

Introduction/ Brief Overview of The Relevant

Literature

A global pandemic was declared by the World Health

Organization (WHO) on March 11, 2020 as a result of the novel
coronavirus (COVID-19) outbreak (Cucinotta & Vanelli, 2020).

The WHO definition of Primary Health Care states that
essential health care is based on practical, scientifically sound
& socially acceptable methods & technology made universally

and personnel, leadership, solidarity and cohesion, structure,
set up and social capital [social institution, social well-being
& public trust]. Effective Health Systems require resources [&
mechanisms to prepare, integrate & mobilize resources as such]
finances, technology & IT, and efficient coordination with other
sectors. Finally, activities related to maintaining or improving
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health must exist. There must be equal access to prevention
[including vaccines plus other measures], diagnosis & treatments
throughout the life course. The broader determinants of health
through multi-sectorial policy & action need to be addressed
and actioned. Capacity Building also includes enabling
empowerment, developing resiliency, decreasing or minimizing
dependency and self-sufficiency. Of upmost importance is
a sustained, deliberate and important focus on research and
development.

The Declaration of the Alma-Ata in 1978 is pivotal for
healthcare and is based on human rights. The COVID-19
questions global health assumptions and reaffirms the 1978 Alma
Ata Declaration on primary health care, which has positioned
health at the centre of projects that maintain economic change
and human pride (Dentico, 2021).

More recently, there has been the recent Astana declaration
which paths the way for primary health care (Jungo et al.,
2020). It recognizes that remaining healthy is challenging for
many people, particularly the poor, and inequities in health are
unacceptable yet there is persistence in health disparities.

A comment in a Lancet publication titled; ‘Reasons for hope’
mentions a publication by Baum & Friel that was published in the
Medical Journal of Australia (Horton, 2020). They state that to
solve this COVID-19 syndemic challenge we need to go beyond
a biomedical vision and include a social as well as a biological
vaccine. This metaphor “a social vaccine” is not just focus
on the biomedical orientation but there must be consideration
of the underlying distal factors of which they list four; fair
opportunities, security in life, biodiversity on a habitable planet
and just governance.

This manuscript seeks to explore the literature pertaining to
long covid in terms of the most common symptoms and ailment
presentation, services available for treatment and rehabilitation
with a focus also on telemedicine, and a lens that looks to the
future.

Methods

The MeSH (Medical Subject Headings) browser is the NLM
controlled vocabulary thesaurus used for indexing articles for
PubMed. https://www.ncbihttps://www.ncbi.nlm.nih.gov/mesh

The following search strings were created using Bolean
operators using either ‘OR’ or ‘AND’.

(((“COVID-19”[Mesh]) OR “Coronavirus”’[Mesh]) OR
“SARS-CoV-2"[Mesh]) AND “Health Systems Plans”’[Mesh]

(“Post-Acute  COVID-19  Syndrome”[Mesh]) AND
“Telemedicine”’[Mesh]

Results

The first search performed in Feb 2023 retrieved 14 retrievals.
The 2™ search again performed in the same month and year
resulted in 12 retrievals. Various of the important findings from
these manuscripts are summarised below.

Post-Covid-19 Syndrome and Follow-up Cohorts

Incidence of post-covid-19 syndrome has been reported on
(Prabowo et al., 2022). This was via a retrospective analysis of
133 samples where 66.9% had mild symptoms. In this report the
most common post covid-19 symptom was a cough. There was
found to be a significant relationship between severity levels
& critical headache & vertigo symptoms with a RR of 8.70
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(95% CI, 1.10-68.69). Another manuscript more specifically
assessed orthostatic intolerance & long-COVID syndrome in 14
patients (Eldokla et al., 2022). In 3 patients the head-up tilt table
(HUTT) was significantly abnormal. This indicated postural
orthostatic tachycardia syndrome (POTS). A further manuscript
more specifically focused upon neurocognitive deficits in
working-age patients with long-COVID (Holdsworth et al.,
2022). This study included 205 patients, 24 w after acute illness
with 69% reporting >3 ongoing symptoms. The most common
symptoms included SOB (61%), fatigue (54%) & cognitive
problems (47%). In addition, around one in five had mental
health problems of either anxiety and/or depression. Persistent
neurological symptoms in addition to cognitive dysfunction in
non-hospitalized covid-19 ‘long haulers’ was also studied by
Graham and colleagues (Graham et al., 2021). One hundred
consecutive patients (50 SARS-CoV-2 laboratory-positive
(SARS-CoV-2+) plus 50 laboratory-negative (SARS-CoV-2-)
individuals were included. They reported that the most frequent
coexisting medical complaints were depression/anxiety (42%)
& autoimmune disease (16%). Neurologic conditions reported
included: “brain fog” (81%), headache (68%), numbness/
tingling (60%), dysgeusia (59%), anosmia (55%), & myalgias
(55%). In addition, the majority of patients experienced fatigue,
in fact 85% reported this.

Various other authors have found that long-lasting symptoms
after covid were common with certain researchers assessing post-
COVID-19 symptom burden in a large teaching hospital (Sykes
et al.,, 2021). Patients studied included those with COVID-
19 pneumonia and at follow up 86% of patients reported one
residual symptom. The authors found more anxiety [0.001],
fatigue [0.004] & myalgia [0.022] was reported in females.
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/
CFS) associated with long COVID was reviewed from patients
at an aftercare clinic established in Okayama University Hospital
including 279 patients (Tokumasu et al., 2022). Almost 90%
of the patients experienced general fatigue & post-exertional
malaise while other symptoms were also reported including
headache (34.0%), insomnia (23.4%), dysosmia (21.3%) and
dysgeusia (19.1%).

An observational cohort study from the Netherlands,
reporting on the persistence of somatic symptoms after COVID-
19 was published (Ballering et al., 2022). Included were 4231
(5:5%) participants who had COVID-19 who were matched to
8462 controls. Follow up time was reported for up to 90-150
days. Of people in the general population with COVID-
19, 1/8 will have persistent symptoms [cardiorespiratory,
musculoskeletal, general & sensory symptoms]. Rodriguez-
Sanchez and colleagues also reported that along with respiratory
and fatigue symptoms there are cognitive manifestations which
can lead to frailty & disability (Rodriguez-Sanchez et al., 2022).

Holdsworth and colleagues found there was a high burden of
symptoms, even 6-months after acute sickness and pre-COVID
performance was not regained (Holdsworth et al., 2022).

Results from Meta-Analysis and Systematic Reviews

In addition to these individual studies at various hospitals,
clinics or centres around the world, there have been a number
of meta-analyses or systematic reviews done. These now will
be described. A meta-analysis was performed to assess long-
COVID in children and adolescents which included 21 studies
[n= 80,071 children & adolescents] (Lopez-Leon et al., 2022).
Long-COVID prevalence was 25.24% with individual reports of
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mood symptoms (16.50%), fatigue (9.66%), & sleep disorders
(8.42%).

Another meta-analysis that included 18 studies (n= 3699
patients) reviewed the prognosis and persistence of smell
and taste dysfunction (Tan et al., 2022). Utilising parametric
cure modelling this dysfunction was estimated in 5.6% (95%
confidence interval 2.7% to 11.0%] adding to the burden of long
covid.

A Systematic Review on rehabilitation interventions for post-
acute COVID-19 syndrome included a search of MEDLINE,
Embase, Cochrane Register of Controlled Trials, CINHAL,
Scopus, Prospero, PEDro databases & the International Clinical
Trials Registry Platform which resulted in x5 RCTs up to
November 2021 [n=512] (Fugazzaro et al., 2022). Anxiety,
shortness of breath and kinesiophobia were enhanced after
rehabilitation. Various other respiratory parameters were
variably affected, while there were some improvements in
physical capacity and quality of life.

A further systematic review assessed the musculoskeletal
manifestations of COVID-19 (Pires et al., 2022). The authors
noted long COVID-19 resulted in musculoskeletal manifestations
such as falls in the elderly, mortality after hip fracture, changes
in bone mineral density and osteoporosis while many other
conditions were also mentioned. These physical manifestations,
can affect quality of life, requiring a multi-disciplinary team for
prevention, diagnosis and treatment.

Telehealth for Long COVID-19 Treatment

There have been various emerging reports and authors who
have discussed and published on the concerning issues of long
COVID syndrome including reporting on the incredible uptake
in telemedicine, that has both advantages and disadvantages
(Poonja et al, 2022). They discussed how patients with
Parkinson disease adapted to a virtual platform along with the
care delivery architectural change. The ‘digital divide’ brought
about by inequities was augmented.

Another author focused their attention on technology in
relation to a specific symptom ailment, being fatigue as many
patients who have post-acute Covid-19 must deal with fatigue
(Ruckser-Scherb et al., 2022). The “Untire” App was reviewed
in this manuscript and was described as easy to use generally.
Most respondents found the features helpful including energy
monitoring and relaxation guidance.

Telemonitoring in Long-COVID patients has also been
reported on, where just three patients were included (Romaszko-
Wojtowicz et al., 2022). The treatment included medical
telemonitoring devices to monitor their pulmonological
& cardiological health related to long COVID-19. While
telemonitoring requires flexibility, the results showed that it
was valuable, reliable working from a distance, and minimised
patient stress.

A 7-week virtual rehabilitation course of the Primary Care
Wellbeing Service [piloted in Oct 2020] recognized the long-
term effects of COVID-19 (Harenwall et al., 2021). There were
149 people included who completed the “Recovering from
COVID” & completed the EQ-5D-5L to assess health-related
quality of life (HRQoL). This included 5 domains [mobility, self-
care, usual activities, pain/discomfort, & anxiety/depression].
Completion of these measures was recorded for 76 individuals
& there were significant improvements. (Harenwall et al., 2021).
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Conclusion

When managing the long covid phenomenon it should be
remembered that symptoms may not be directly attributable
to the effect of SARS-CoV-2, but there may indeed be a
biopsychosocial effect (Sykes et al., 2021).

Health system requirements for long COVID-19 treatment
must include a multi-disciplinary comprehensive rehabilitation
team. There must be an Interdisciplinary approach that involves
a multicomponent & individualized program (exercise, diet,
cognitive stimulation) for older people with persistent COVID
(Rodriguez-Sanchez et al., 2022).

Ethics approval: Not applicable.

Conflict of interest: No interests  or

acknowledgements.

competing

Funding: Unfunded research.

References

1. Cucinotta, D., & Vanelli, M. (2020). WHO Declares COVID-19
a Pandemic. Acta Biomed, 91(1), 157-160. doi: 10.23750/abm.
v91i1.9397.

2. World Health Organisation [Primary Health Care]. https://www.
who.int/health-topics/primary-health-care#tab=tab_1 [accessed
25/12/22].

3. Dentico, N. (2021). The Breathing Catastrophe: COVID-19 and
Global Health Governance. Development (Rome), 64 4-12. doi:
10.1057/s41301-021-00296-y.

4. Jungo, K. T., Anker, D., & Wildisen, L. (2020). Astana declaration:
a new pathway for primary health care. Int J Public Health,
65(5), 511-512. doi: 10.1007/s00038-020-01368-5.

5. Horton, R. (2020).
Journal, 396(10257),
6736(20)32116-4.

6. Prabowo, Y., Riza’'l, A., Habib, H., Mulyana, RM., Sulistio, S.,
Albar, I. A, et al., (2022). Post COVID-19 Syndrome Monitoring
in Confirmed COVID-19 Patients with Telemedicine at Cipto
Mangunkusumo Hospital. Acta Med Indones, 54(2), 170-175.
PMID: 35818661.

7. Eldokla, A. M., & Ali, S. T. (2022). Autonomic function
testing in long-COVID syndrome patients with orthostatic
intolerance. Auton Neurosci, 241, 102997. doi: 10.1016/).
autneu.2022.102997.

8. Holdsworth, D. A., Chamley, R., Barker-Davies, R., O’Sullivan,
0., Ladlow, P., Mitchell, J. L., et al., (2022). Comprehensive
clinical assessment identifies specific neurocognitive deficits
in working-age patients with long-COVID. PLoS One, 17(6),
€0267392. doi: 10.1371/journal.pone.0267392.

9. Graham, E. L., Clark, J. R., Orban, Z. S., Lim, P. H., Szymanski,
A. L., Taylor, C., et al., (2021). Persistent neurologic symptoms
and cognitive dysfunction in non-hospitalized Covid-19 “long
haulers”. Ann Clin Transl Neurol, 8(5), 1073-1085. doi: 10.1002/
acn3.51350.

10. Sykes, D. L., Holdsworth, L., Jawad, N., Gunasekera, P., Morice,
A. H.,, & Crooks, M. G. (2021). Post-COVID-19 Symptom
Burden: What is Long-COVID and How Should We Manage It?
Lung, 199(2), 113-119. doi: 10.1007/s00408-021-00423-z.

11. Tokumasu, K., Honda, H., Sunada, N., Sakurada, Y., Matsuda,
Y., Yamamoto, K., et al., (2022). Clinical Characteristics of
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/
CFS) Diagnosed in Patients with Long COVID. Medicina
(Kaunas), 58(7), 850. doi: 10.3390/medicina58070850.

12. Ballering, A. V,, van Zon, S. K. R,, Olde Hartman, T. C., &
Rosmalen, J. G. M. (2022). Lifelines Corona Research Initiative.
Persistence of somatic symptoms after COVID-19 in the

Reasons for
1057.

hope. The Lancet
https://doi.org/10.1016/S0140-


https://doi.org/10.1016/S0140-6736(20)32116-4
https://doi.org/10.1016/S0140-6736(20)32116-4

Werner, CG., et al.,

13.

14.

15.

16.

17.

Netherlands: an observational cohort study. Lancet, 400(10350),
452-461. doi: 10.1016/S0140-6736(22)01214-4.

Rodriguez-Sanchez, |., Rodriguez-Mafas, L., & Laosa, O.
(2022). Long COVID-19: The Need for an Interdisciplinary
Approach. Clin Geriatr Med, 38(3), 533-544. doi: 10.1016/j.
cger.2022.03.005.

Lopez-Leon, S., Wegman-Ostrosky, T., Ayuzo Del Valle, N. C.,
Perelman, C., Sepulveda, R., Rebolledo, P. A., et al., (2022).
Long-COVID in children and adolescents: a systematic review
and meta-analyses. Sci Rep, 12(1), 9950. doi: 10.1038/s41598-
022-13495-5.

Tan, B. K. J., Han, R., Zhao, J. J., Tan, N. K. W., Quah, E. S. H.,
Tan, C. J., et al., (2022). Prognosis and persistence of smell
and taste dysfunction in patients with covid-19: meta-analysis
with parametric cure modelling of recovery curves. BMJ, 378,
e069503. doi: 10.1136/bmj-2021-069503.

Fugazzaro, S., Contri, A., Esseroukh, O., Kaleci, S., Croci, S.,
Massari, M., et al., (2022). Reggio Emilia COVID-19 Working
Group. Rehabilitation Interventions for Post-Acute COVID-
19 Syndrome: A Systematic Review. Int J Environ Res Public
Health, 19(9), 5185. doi: 10.3390/ijerph19095185.

Pires, R. E., Reis, I. G. N., Waldolato, G. S., Pires, D. D.,
Bidolegui, F., & Giordano, V. (2022). What Do We Need to
Know About Musculoskeletal Manifestations of COVID-197?:
A Systematic Review. JBJS Rey, 10(6). doi: 10.2106/JBJS.
RVW.22.00013.

18.

19.

20.

21.

J Adv Biomed Eng | Vol: 1 & Iss: 1

Poonja, S., Chaudhuri, K. R., & Miyasaki, J. M. (2022).
Movement disorders in COVID-19 times: impact on care in
movement disorders and Parkinson disease. Curr Opin Neurol,
35(4), 494-501. doi: 10.1097/WC0O.0000000000001075.

Ruckser-Scherb, R., Gassner, J., & Himmelbauer, C. (2022).
Fostering Fatigue-Management in People with Post-Acute
COVID-19 Syndrome - Experiences with the “Untire” App. Stud
Health Technol Inform, 293, 47-51. doi: 10.3233/SHTI1220346.

Romaszko-Wojtowicz, A., Maksymowicz, S., Jarynowski,
A., Jaskiewicz, t., Czekaj, t., & Doboszynska, A. (2022).
Telemonitoring in Long-COVID Patients-Preliminary Findings.
Int J Environ Res Public Health, 19(9), 5268. doi: 10.3390/
ijerph19095268.

Harenwall, S., Heywood-Everett, S., Henderson, R., Godsell, S.,
Jordan, S., Moore, A, et al. (2021). Post-Covid-19 Syndrome:
Improvements in Health-Related Quality of Life Following
Psychology-Led Interdisciplinary Virtual Rehabilitation. J
Prim Care Community Health, 12, 21501319211067674. doi:
10.1177/21501319211067674.



	_GoBack

